BINDIRME FAYLARI VE
SURUKLENIMLER

A. M. Celal Sengor



Fay dUZIK Fayin yeryuzindeki izi

Tavan bloku

-

Fay atimi

Yuksek acili bindirme fayi Taban bloku

Fay duzlemi

Tavan bloku (=nap, allokton)

Dustik acih bindirme fayi Fay atimi Taban bloku (=otokton)




Allokton: baska yerden gelme, oldugu yere yabanci
Allokton su iki Yunanca kelimeden turetilmistir:
aAAoc (allos= diger)

XOwv (kton=yer)

Otokton: oldugu yere ait

Otokton su iki Yunanca kelimeden turetilmistir:
avtoc (autos=kendi, ayni)

xOwv (kton=yer)



Yiksek acili bindirme fayi, Utah, ABD
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Yuksek acili bindirmeler: Clarence-Moreton
Havzasi, Avustralya



Dusuk acili bindirme

Yiksek ve dusuk acili bindirmelerin yeryliziundeki muhtemel
ifadeleri (asinmadan sonral)



Kivrim napi

Bir yatik kivrimin alt kanad incelir
ve uzar, kivrim bunun dzerinde

WVWAAAAAAAAN

L-ileri suruklenir

Birinci tur nap (nappe du premier genre: Pierre Termier, 1911)




Bindirme napi (=suruklenim)

Bir kaya¢ paketi bir kurtulma duzeyi
boyunca onundeki istife bindirir ve onun
uzerinde istifi tekrarlayarak striklenir

Ikinci tir nap (nappe du deuxiéme genre: Pierre Termier, 1911)



Birinci ve ikinci tlr naplar arasindaki farkliligin
temel nedenleri nedir?

1.Olustuklari ortamin 1sil durumu: sicak:
birinci tir nap; soguk ikinci tur nap

2.Olustuklari ortamin basin¢ durumu: yuksek
basing: birinci tur nap; alcak basing ikinci tur
nap

3.0lusma hizlari: yavas: birinci tlr nap; hizli
ikinci tur nap



Orten nap kit’asal

Ustii ortili tip
~¢ Kenet genellikle Z
— sekilli; kenet icinde

okyanusal

Metamorfik ¢ekirdek genellikle malzeme nadir

derin deniz kayaglari igerir

Orten nap
okyanusal

Kenet genellikle C

RS sekilli; kenet icinde
Metamorfik ¢ekirdek genellikle okyanusal
kit’a sahanligi ve yamaci kayaglarini malzeme bol

icerir UStU ag|k t|p|er

Orten nap yok

Molas
B Flis
Bl Vg k kl
'gism karmasticart “ v Felsik ve ortag volkanitler
I Ofiyolit ——

P Kit'a temeli - Felsik ve ortag plutonitler




Kivrim napi

Bir yatik kivrimin alt kanad incelir
ve uzar, kivrim bunun dzerinde

WVWAAAAAAAAN

L-ileri suruklenir

Birinci tur nap (nappe du premier genre: Pierre Termier, 1911)




Normal kanat (napin sirti)

Nap
alni

Ters kanat (napin alti)

Nap koki

Birinci tar naplarin basitlestirilmis
terminolojisi



Pencere

1Y
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Pencere, fenster

Thrust Front Bindirme cephesi, saryaj cephesi

Upper Plate Lower Plate

A: Pencere ve klip olmasaydi dlgebilecegimiz minimum bindirme atimi

B: Pencere ve klip sayesinde l¢ebilecegimiz minimum bindirme atimi



/? ALLOKTON’UN PARCASI

e R
LK OTOKTON TEMEL
MATRIKS
KARPAT TiPi KLIP ISVICRE TiPi KLIP

Iki tir klip:
Karpat tipi klip: Bir matriks icerisindeki bloklarin yeryiziundeki

gorunusleri
Isvicre tipi klip: Asinmis bir napin parcas




Vrsatec Klip

ir klip

Karpat tipi b
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Karpat tipi bir klip. Avusturya
Alpleri



Isvicre tipi bir klip: Mythen klipleri: Bluyuk ve Kicik Mythen



Gr. Mithen 1902

Rotenfluh

Mythen Klipi, Isvicre Alpleri

Binderme fayinin kendisinin de
kivrimlanmis lduguna dikkat ediniz



Normal kanat (napin sirti)

Nap
alni

Ters kanat (napin alti)

Nap koki

Birinci tar naplarin basitlestirilmis
terminolojisi



MORCLES , DIABLERETS VE
WILDHORN NAPLARI

Kok




Devrik kivrim: orta kanat
henliz incelmemis

Yatik kivrim: orta kanat
incelmeye baslamis

Yatik kivrim: orta kanat
asiriincelmis

| Nap: orta kanat
yirtilmis

Nap: orta kanat
yirtilmis, normal kanatlarda

’

baslayan ikincil kiviimlanma “=

Dalan nap ve
alin dijitasyonu

Birinci tlir bir napin muhtemel gelisimi (Heim, 1921)
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Morcles Napinin yatik kivrimlari ve
taban kurtulmasi. Salanfe Golu kenari,

Bati Alper, Isvicre (Foto: Andy Cross).
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Morcles Napi taban kurtulma dizeyinin manzarasi: Salenton Gecidi ve
cevresi, Chamonix yakinlari, Bati Alpler, Fransa
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Dogu Kesimi

Bati Kesimi

o . Rawil alcalimi

. AR Aiguilles Rouges Masifi

Batl Alplerdekl MB Mont Blanc Masifi J
Ga Gastern Masifi

naplarin cogu SRS

dev yatik > boyum,’
geometri
benzer _

st ' © Subalpin (=Alp “alt1”) flisi
kivrimlar D \ I Ultrahelvetikler (=Helvetik tistd birlikleri)
§e kI | N d e d | rl er X ‘ RS A W Diablerets/Mt. Gond/Sublage)Wildhorn

. Morcles/Ardon/Doldenhorn/
" Gellihorn/Plammis/Jagerchiirz

I Karbonifer havzasi

ey Temel ve ¢okel ortis
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Bati Kesimi
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Morcles Napi-A
Rouges Masif




7 o5
/ ‘ osse /rhénan ~Bas
/,1? Jura = 1 ! ) Basel
= 4 tabulaire / / & /
~ " L ) Taleljura
‘ L
W‘“
i -

sedimenti { Z P

Bacino del Po

Isvicre’nin basitlestirilmis bir tektonik haritasi




Abscherhorizonte: e ey i NHF:  Nordhelvetischer Flysch

Uberschiebungen
Sa: Sanlis
Gl: Glarus

e ey Permokarbonischer
|47 krigtalliner Sackel
{m. spitvanszisch. Graniten)

Aar Masifi Uzerinde Helvetik Naplari. Eskiden Pennin Naplari
da bunlarin Gzerindeydi. Buglin erozyon Pennin Naplarini
burada yok etmistir.




NHF: Nordhelvetischer Flysch

Abscherhorizonte:
Uberschiebungen
Sa Santis
Gl: Clarus

Alplerin batisinda (solda) ve dogusunda
(sagda) Helvetik nap geometrilerinde
farkhliklar



Glarus bindirmesinden kesitler:
Jakob Oberholzer 1933
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Glarus Napi ve cevresi tektonik haritasi Glarus Napi ve cevresi jeolojik haritasi



Amdener Miirtschen-

Foostock
Speer Mulde Walensee stock

Spitzmeilen Sernfttal Sardona Vorab Vorder Rheintal

m = Molasse . ,Glarner-Dopp eltalte* nach der Vorstellung von A. Escher
e = Flysch und Alb. Heim 1870-—1902.

¢ = Kreide Glarus glft kiveimi

J == Jura
t = helvetische Trias
vV

— Verrucano (Perm)

B. ,,Glarner-Deckfalten“ nach der Vorstellung von M. Bertrand 1883 und E.Suefi 1892, angenommen von Alb. Heim 1903.

Fig. 5. Die Glarner-Deckfalten in schematischem Profil von N nach S nach dlterer und neuerer Auffassung.

Glarus Napi

Glarus Napinin iki yorumu: Ustte: Escher 1854, 1866; altta Bertrand 1884
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Sardona Tepesinde Glarus Bindirmesi (Lochseitenkalk acik sari!)
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Sardona Tepesinde Glarus
bindirmesi, Isvicre Alpleri



NE Piz Sardona Piz Segnes Tschingelhérner Ofen Piz Grisch SW
3054 310

. ; 2881 2893
Wercaliiarore Grosse Scheibe segespass  LOChseite Kirecgtagsi (Malm3

2445

74 o
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Fig. 2. Die Sardona-Vorabkette, von Westnordwesten (Embichlialp) aus.

Sardona Tepesi civari jeolojisi (sari ve boz renklerin
hepsi Tersiyer) Oberholzer 1933




Fau enstock Riesetenpass Riesetenhdrner Foostock — g

Fig. 1 Der alte Bergsturz auf Riesetenalp im Krauchtal, éstlich Matt.
Von Westen (Vordereggalp) aus.

Rieseten Gecidi ve Riesetenhorner tepeleri yakinlarinda Glarus Napi
(Oberholzer 1933)



Crap Matts Tschepp
2941

= s =

W a
N 53255',‘%‘? B
N \,
N ‘?‘j~4 Ew WERE e . , 7" 5 N

I e S E\
=)

74

Fig. 2. Die Ostwand von Crap Matts und Moorkopf (siidl. Ringelspitz), vom Westabhang des Schafgrates aus.

Glarus bindirmesi altinda
kivrimh dilimler
(Oberholzer 1933)




Crap Matts Moorkopf Tschepp

2941 2943
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Glarus bindirmesinin mostrasi: Lochseite, Schwanden, Glarus Kantonu, isvicre



Fig. & Profil an der Lochseite beir
JSchmwandern:

(nach Escher)
Albert Heim (1878} Mechamsmus der Gebirgsbildung, Benno :
Schwabe, Verlagsbuchhandlung, Basel (Geol He 3906) Heanl§78- 142 PICT

Albert Heim’in defterinden Lochseite’de Glarus

bindirmesinin mostrasi (1870’ler)




Verrucano

Lochseite mostrasi ve
Heim’in cizimi

Fig-&. Profil an der Lochseite bei
JSchmwandern:
(nach Escher)

Albert Heim (1878) Mechanismus der Gebirgsbildung, Benno
o ) Heand878-14aPICT

Schwabe, Verlagsbuchhandlung. Basel (Geol H;



Dusuk acih bindirme Dusuk acili normal
fayi fay

Glarus, Isvicre Alasehir, Turkiye



Emile Argand’in Alplerden cizdigi kesit (1924). Bu

kesitin kalinligi yaklasik 30 km’dir. Argand sadece

ylzeyde yaplan haritalardan dag kusaginin 30 km.
derinlikteki yapisini nasil ¢cikartmisti?
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Beitrige zur geolog. Karte der Schweiz, n. F. Liefg. XXXI. Taf. Il

ok de Y 4G40

Stéréogramme tectonique des Alpes Pennines.

Les synclinaux de la zone pennique sont supposés videés de leur contenu.

R — Y N = R

Eksen dalimini kullanarak naplarin derindekil yapilarinin
cikarilmasi: Argand 1911




Asinmis yuzey

DALAN EKSEN

Asinmis yuzey

Kesit yuzeyi

Eksen dalimi yontemiyle bir silindirin derinde kesidini cizmek




» YATAY KIVRIM EKSENI

Asinma ylzeyi

/ DALAN KIVRIM EKSENI

Asinma ylzeyi

Eksen dalimi yontemiyle dalan bir kivrimin kesidini cizmek




Beitrige zur geolog. Karte der Schweiz, n. F. Liefg. XXXI.

ek del L4410

Stéréogramme tectonique des Alpes Pennines.

Les synclinaux de la zone pennique sont supposés vidés de leur contenu.

Pennin Alplerinin stereogrami

Eksen dalimi yontemiyle Argand’in Alplerin derin yapisini ortaya ¢ikarmasi







Eksen yukselimi Eksen alcalimi

Daha az daralma

Maksimum daralma

Kivrim ekseni yuksekligi salinimlari
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Avrasya’da Alp-Himalaya sistemi boyunca eksen salinimlari



Avrasya’nin
Alpid
donemdeki
eksen

salinimlari
Argand,
1924)
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GEOLOGICAL MAP OF THE ALBULA
PASS AREA, GRAUBUNDEN,
EASTERN SWITZERLAND

Silvretta Nappe

CH

A. M. Celal Sengor Piz Blaisun .,

1978-1980 555

original
mapping scale:

1/10,000

CRASTA MORA

Ela Nappe

Err Nappe

Dogu Isvicre Alplerinde Albula Gecidi

jeolojik haritasi



ELA NAPPE
(PIZ UERTSCH, PI1Z BLAISUN,
GUALDAUNA)

Supra-Err slices

| e Thrust faults
\ (late Cretaceous to Cainozoic)

——————— Normal faults

0 m 500
(latest Triassic to Sinemurian)




T — p—

GEOLOGICAL MAP OF THE
ALBULA PASS AREA

by
A.M.C. SENGOR

1:10,000

[ 7 ouartzo-teldspathic Silvretta g
|:| 2 Hauptdolomite  (Norian)

quinas (Rhaet
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[ 5 Pischa  turbidit
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L] 9 Cherty limestones (Aela Kieselkalk ) (Lias)
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Il Emmat shales (pre-Cenomanian)
12 Aptychenkalk (Malm Neocomian )
{3Upper Rauhwacke (Carn
14 Middie Triassic dolomite (? Anisian to Carnian)
/5Lower Rauhwacke (Anisian)
/6 Funtaunas  assemblage (Alpine Buntsandstein)
17 Proliebas assemblage ( Permo-Carboniferous )

18 Cherty limestone  w/? Triassic dolomites

-
=
=
[
-
.
=
=
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19 Albula  granite

(¥ Young cover (Sc

Strike and dip of beddin, unging unknownh)
<z and dip of bedding (younging known )
Overturned bedding

] Vertical bedding

Stratigratigraphic  boundary, certain
inferred
possible

—— Tectonic boundary
- . inferred

p

rend and plunge of first fdds (Fy )
- . - second ~(Fz )
third  « {F4 )

—= Albula  Rood

Prominznt peaks

Albula Gecidi jeolojik

haritasinda yorumun ilk adimi:
Kivrimlanmis kivrimi bulmak
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AIbuIa Gegldmm topografya5| (pembe: yiksek, ye§|I alcak)




» YATAY KIVRIM EKSENI

Yatay eksenlerin oldugu yerde topografya egimi kesidin ortaya
cikmasina yardimci olabilir (Albula gecidinde oldugu gibi)
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Eastern Medliterranean
I LAURASIAN PIECES I PALAEO-TETHYAN ACCRETIONARY MATERIAL
GONDWANA - LAND PIECES NEO-TETHYAN ACCRETIONARY MATERIAL

I
BA' A
Menderes Massif
Taurus Mountains Izmir-Ankara Palaeozoic of Istanbul with

here the Lyelan Tausus) suture Intra-Pontide Sancaktepe (Perm)and Gebze
suture (Cretaceous) granodiorites

\ate Cretaceous Dappes
= " e, i \Karakayxl /
. o comple: Late Cretaceous magmatic arc

SAKARYA RHODOPE PONTIDE

MENDERES-TAURUS BLOCK ‘ N conminENT FRAGMENT
Lutetian-Oligocene nappes

=

Gondwana-Land basement NS
(Pan African with Archaean zircons)

Bati Turkiye’de Menderes Masifi icerisinde dev birinci tir naplar




Rincon Silsilesi, New Mexico, ABD

= Rio Moro Yukselimi
& 4

H=Y scales

18 krmi

L ™ )

] 2 km

Vadito Grubu: Metabazalt, metariyolit, pelitik sist, kuvarsit ve
metakonglomera

Ortega Formasyonu: Capraz Tabakali Kuvarsit

Hondo Grubu: Sist

Birinci tip bir nap ve onu dilimlemis olan ikinci tip naplar
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KANADA KAYALIK DAGLARI



Tuchodi - Muskwa River

SwW NE
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* Rocky Mountains Foothills ins
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DC  Besa River Fm
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B 1 Musiwa assemblage (unexposod)

(after Giabriae wnd Taybor. 1962)
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KANADA KAYALIK DAGLARI ARDULKE KENAR KIVRIM VE BINDIRME KUSAGI

(Buradaki naplarin hemen hepsinin ikinci tir nap olduguna dikkat ediniz)
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(projected 13km NW)
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SEA LEVEL

McMechan, ME
1994:Geology and structure cross-section, Dawson Creek,
British Columbia; Geological Survey of Canada,
Map 1858A, scale 1:250 000
NOTES

Stratigraphic changes and Upper Paleozioc unconformities show a relatively high
standing block occurred in the west in the present Sukunka River area
Crystafine Basement In this structure cross-section block faulting is shown schematically

The foothills part of the section is based, in part, on proprietary seismic data

Kanada Kayalik Daglarindan Dawson
deresi boyunca alinmis bir baska kesit



Jurassic

Early Cretaceous

]
m : Laurentia

Kit’a kenarina ¢arpan
% magmatik ada yayi
[ Mesozoic Rocky Mountains
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Kanada Kayalik Daglarindaki kisalmanin cok sematik izahi
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Ikinci tiir naplardan olusan t¢ degisik kivrim ve bindirme
kusagi
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Calgary batisinda Kanada Kayalik Daglarinda bindirmelerle
meydana gelen daralma tektoniginin semasi
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Rocky Mountains

Foothills

McConnell Biindirme Fayi, Kanada Kayalik Daglari



Kanada’'nin Kayalik Daglarinin giiney
kesiminde gorulen kurtulma fayi tipleri

Esmerkezli kivrimli kurtulma

Cephe kivrimli kurtulma

no scale

Taban fayli kurtulma
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Alberta Cephe Silsilelerinde dilimlenmis kémur depolari



Frank Slide Interpretive Centre
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Kanada Kayalik Daglarinda kivrim-
bindirme kusaginin yapisi: Northwest
Territories, Kanada
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MAP 1295A | MAP 1294A

Diagrammatic structure sections 2 and 3 to accompany Map 1294A, Banff (East Half) and Map 1295A, Banff (West Half)

Scals 1:50,000

Kanada Kayalik Daglarinda, Alberta Eyaleti’nde Banff
vakinlarinda Kanada Kayalik Daglarinin kivrim-bindirme
kusaginin yapisi
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indi Yasi
Kenozoyik sinorojenik depolari (P: Paleojen; N: Neojen) Bindirme fay! : Atimi

Mesozoyik ¢okelleri (Triyas- Jura,Alt ve Ust Kretase) Prospect Orta quegsen-erken Eosen 5- 6km
Darby Maastrihtiyen-erken Paleosen 16 - 23 km
Absaroka  Santoniyen-erken Paleosen 32 -43 km
Proterozoyik metagokelleri (Windermere Ustgrubu) Crawford Iéoniyasiygn-Sa_IE\toniyen <20 km
. Meade enomaniyen-Turoniyen 40 km
Kristalin temel Paris Apsiyen-Albiyen 40 - 62 km

Paleozoyik ¢okelleri (Alt ve Ust Paleozoyik)

Green River Wind River Silsilesi ‘ .
Havzasi Ind Kiver Silstiesl Wind River Havzasi

Kenozoyik

Kretase } Cokel kayaglari Metamorfik temel/ kit’a kabugu
Paleozoyik Manto litosferi

Wyoming Eyaletinde ABD Kayalik Daglari. Kanada Kayalik daglarindan farkh olarak Wind River
Yukselimi 6rneginde kit’asal temel de faylanmistir.
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Adim 1

100 metre otelenme

Basit rampa

Sirta binmis nap (“piggyback thrust sheet”; dogrusu: “pick-a-back thrust sheet”

100+100 metre otelenme

Dallanan bindirme fayi

300 metre Otelenme

Dallanan bindirmeyle dilimlenmis nap
paketi
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Bindirme boyunca stiriiklenmis temel parcalari

Kurtulma derinliginin hesap edilmesi
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llerleyen naplasma



Oniilkeye dogru ilerleyen naplasma (dilimlenme)

llerleyen, dnulkeye
bindiren naplasma



Ardilkeye dogru gerileyen (ama ontlkeye dogru
bindiren) naplasma

Gerileyen ama gene onulkeye
bindiren naplasma



Arduilkeye dogru bindirme ve nap
gelisimi (retrosaryaj)

Geri bindirme (retrosaryaj)
vani ardulkeye bindiren naplasma



Ardulkeye dogru bindirme ve nap
gelisimi (retrosaryaj)




Ardulkeye bindiren naplasma
(retrosaryaj)

Onilkeye bindiren naplasma
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£ Tersiyer Alt Kretase, Jura, Triyas Y N 5//4
Ust Kretase Alt Karbonifer-Devoniyen
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= Ucgen alani .

(triangle zone)

Ucgen alanlarinin (triangle zones) olusumu




3 Antiformal deste Ucgen alani

Tuktu
Escarpment

Nanushuk Fm
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t pwer Torok Fm,
e wFaRlik B Fangak Sh

Lisbume & Sadierochit Gps
Pre-Mississippian rocks

—_n

Dokanak Erken Kretase Kenozoyik
bindirmesi bindirmesi

Kuzey Alaska Brooks Silsilesinde bir
ucgen alani: ABD
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- Porcupine Hills Fm. I:I Wapiabi Fm.
[ willow Creek Fm. —— cardium Fm.

m St. Mary River Fm. - Blackstone Fm.
% Bearpaw Fm. |:] Blairmore Grp.
|:| Belly River Grp. - TﬂFﬂéﬁjﬂzy}:ﬁ_‘D )
[ Milk River [ ] AltKarbonifer

and Pakowki fms.
- Devoniyen

Kuzey Kanada Kayalik Daglarinda tGc¢gen alanlari
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Ucgen alanlarinin iki ana tipi (Couzens ve Wiltschko, 1996)



Tip | t¢cgen alanlarina
ornekler
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Valley and Ridge bolgesi,
Guney Apalaslar, ABD
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Verjans kavrami
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Uberreicht vom Verfasser Geologle u.
Mineralogie

Nachrichten von der Gesellschaft der Wissenschaften zu Géttingen
—————————— Mathematisch-Physikalische Klasse —————————
1930

Uber Einseitigkeiten
in der germanotypen Tektonik
Nordspaniens und Deutschlands

HANS STILLE

Weidmannsche Buchhandlung, Berlin

Sonderdruck
Fachgruppe IV (Geologie und Mineralogie) Nr. 5, 1930

Einzelpreis RM. .-

Verjans: kivrim devrilme yonu

(Latince vergere fiilinden: “bir seye
dogru egilmek”)



Diverjans (yukarida) ve anti-verjans (asagida)

Stille, 1930°dan



Verjansin modern tanimi:

Verjans, yamulmaya ugramis bir kayac hacmi
icerisinde kivrim devrilme ve bindirme ust levhasi
hareket yonudur.

Verjans yonu

Mvnnﬂann ‘bakis” yonu

A A



Geng Geng
Yasli Yasli Geng
Yasli

Kivrimlarda “bakis yonu” kavrami

Verjans yonu

W
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Kivrimlarin “bakis” yonu




Verjans teriminin yaygin ama yanlis bir kullanimi

Verjans terimi tek bir kivrimin kanatlarindaki parazitik kivrimlarin
devrilme yonlerini belirtmek icin kullanilmamalidir



Tutarsiz verjansin kokeni
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Kuzey Kalker Alplerinde tutarsiz verjans: Avusturya Alpleri
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Kalinti yay 6ni havzasi
Magmatik yay
I

Yapisal ylikselim
bt Kenai yay ond sirti Yeni yay 6ni havzasi

Alaska yigisim karmasigi (tutarsiz verjans)
Magmatik yay

:‘J Jaz Murian yay 6ni havzasi

Hendek dolgusu

Tutarsiz ve tutarli verjans gosteren iki yigisim
karmasig1 6rnegi: ABD ve Iran
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Kivrim-fay Dilimler

Daralma yaratan faylarin cok
basitlestirilmis tayfi




Dubleks olusmadan 6nceki

Dubleks
olusumu

Antiformal
deste

Oniilkeye
egimli
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a. Restoration top Lower Cretaceous (ca. 100 Ma)

cemation of the MFTE
Foredeep deposone Maximum alkorwed burlal

I\
b. Restoratic{\ O!igocegg (30-24M af'/

Deformation calibrated by
growth strata restoration

3410 7.9 maw

Cooling of the AFT samples

|
¢, Restoration Lower Miocene (<2.} 7 M3)

d. Restoration Upper Miocene {ca. 8 Ma)

[Moriz. Shortening = 113 km (-23%]

Restored 27 Ma topography

D - - - —

By Cooling of the AHe samples
hanjul syncine

e e e ——

Rewzoted 17 Ma topography

—

e. Present-day situation

[Heeizanmal Shomening = 142 km {. 25%)

Blabo synddine Contaya Asch

100 ken

No vertical exaggeration

Ato S lestered @ active thick-skinned fault
10 10 numbered - active thin-skinned fault

Passive, inherited fault

Ro corwert In madimum aliowed bural
AST sampie 4.3 km below the surface
AMe sample 2.3 km below the surface
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